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Systemic Collision Analysis 
Literature Review 


‘Systemic Collision Analysis Literature Review 
Introduction 


‘The temic ety Anahi Report Program (SSR) intended to develop astandared 
proces for performing clsion ants, en slety sues, a develop a at of temic 
(stalfectvecounereasuts that an be used opepate etre Highway Sale) Improvement 
Program SP another safety program appcatons. The tere ass approach evaluates 
herr roadway network rater than indus te spect anaes of hiheaision 
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project snduding Matthew Enders Hom Washington tate Department of Wansportaton 
‘ila stein fom the Federal tighwayAdrnstation~ Manesste Dro, ans Mark V2ecky 
‘rem the Minnesota Department of anspataien 


‘The flowing set of questions guded the review process ndhlped shape he iterate evew 
cerganization with seins dedated to arahsis approach, vate selection, casio sev, 
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‘sre dzcussed thoughout te remainder of ths document lang with descigtion of how the 
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Intl alison ecacarlyses te wed to ant eaeay environments whete colisns are 
ceeuring andthe most predarsant ash types: Tisinilanas was conmony performed 
(hing deserve statatis in thelr fa abe or acrash re" and compared the ain 
{othe state aa whole oan average acres al courts Cash ypes found io bemre frequent 
then bear the ocr further nay and help shape the tk forma. Calan re 
‘ypealy defined though an ital evalstion of characterises understood to contaute tothe 
Gash yes bing aralyed tows). However, exting data avail aa the aba to olet 
the data were ao actors in clu selection, 


ow do they determine they hove enough dota? 
Five years felsion aaa as common Ue petodanhzed Th justin forthe the 
er pend, wen roid, as elated to acneung abularc between maximaing data sits 
‘ae considering potenalrendway network o eave pate changes 


Do they wytominmze empty ces? 
Duss af empl cell wee ot oundin the review, 


ew do they ld sevety? 
Dllapprachesevewed ely focused on allons resulting in sever and fatal ies 
Homer twas verycommon forthe tial callsgn anasto summarise clision types by 
severltl record nt alco record These two susnares ware conmenly compared 
te statewide clin racer or county averages, 


Do they se seporate mates, o weight hem ncombination? 


‘epuate matces wee fund tobe usd foreach ouaay erin, withthe mast 
Carron being intersection septs, and curves slang ements, Thi allowed or the corns 
{oe tered tothe specie emianmant ean ora mote oaised data caleton approach 
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Each porch eiewed was oneal Seed onthe our step process dented inthe Federal 
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“he proces ost constant with the approsch prope fr the Cy San Dag Sytric 
‘Safety Anais Report Pepa Clans Systane Pedestran Safety Aas. This approach 
‘lacs a mate stucture wth he rows conasing of pedestran movemets/locaons and 
Brena ease faces whe the atrcluns alg wth oadway characters. However, 
[they ofSan Dag fort expands beyond pedesars, thera characteristics 
Calecte and ana nue hse relevant to vehideehile cose as wel as tose 
‘vlng belts. One ofthe major tenets of the mati approach that alos records 
{be retane within the tal ial, eran arter examination af cason groupings a ah 
expedited manner Echcel epresents aspect staf roadway characteristics and speate set 
feos tals. The number within he el epresens the umber of reads each which 
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data gathering. alison are woupeatgetber tated on where they ecu, suchas mule 
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‘he populated rash diagramed tothe dentition ff arty cash pest oes on ant 
clocument any locations where the pin crash ype cere ata rate neo mare pe year 
{hgh cau ation) a wells dey base roadnay and va characters ateath 
lection. The Henrep Count Roadway Salty lan rot eas ype anal aa tak to 
account the rvertary ol atte, enabling the developent af ath ates: Ths process i 
‘ecammendes to local agence sateide by the MOOT fr prepataton other especie 
County Roadway Safety Pans* The roadway characterises and callin vaabes wed to group 
‘ecards neni County ae aro thoae beng use San Gig, however, ater han 
Tart the rsh types to fv alles ye are being analytedin San ego so as to mamta the 
sity stl potently dntty tends among less requnt cash types 


Variable Selection 


For the cy of Sa Deg fot, the vatals selected for nays wil form theatrics an 
Calures,Undestancig how sre why various ppoches select cesta variabes iin to 
‘thet ifotm the mati row and column development Varabie selection was feud rely 
predominant on existing information ether mchded a callson reports, navaable Gs 
‘tabasco Vin sei ugery cee. 


Int buen of detailed dt or arb ol interest, Washington State DOT (WSDOT) stall 
sevises agencies to explore the use af «qualitative ranking fact. Inthe absence of average 
Aliya vlums, an understanding ofthe foadwaynetwrkcould be west incr 8 
{usitate rang a gh vlume, meu vue, and ow volume. Ths approach enables the 
nun ovate wth acing a, whe ing te mur ne sper ae 


“he systemic rash Matra, delet in support of Calan Systemic Pedestrian Safety 
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{erosing tin ctssual, sing not al nerseto, toad, nt aaday,aproarNeave 
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Hennepin County aso felon ening, enlbie data fr the tal data ana. though a 
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‘respecte crash ype. or example when ann pedestrian colons at ntrsectins, both 
‘he vee movement atthe pedestan meveret were cet the ashe, wheres 
‘ar end rashes considered he movement nthe eile Mt." 


DOT wasthe ony proces that equted extensive suppemeta data calles at eahclison 
lection. Some ofthe variates equved ty IDO or etsetion aah include the number of 
‘ehils traveling thraugh the intersection the nga skew ofthe tersection, 
presence/absence of eoswals, aces pets wth SO ofthe mersecton, us top 
presence, gh and left ura an presence Sept inputs edd egth, sult ep and 


ith, number af anes, median wth, posted pee it onset parting presence set 
Shing, ar tena lt tun lane presence. nts unig to curves consisted hotzntal 
Cre length and rads chron presence, carve weming!peed gage ua trap pete, 
far aRlondsie Hatred Rating [sare derived om an FHA process” 


Data Range 


Many ofthe aprouches reviewed were intended for mote tual enutanment Sch 8 cunty 
crsate oad systems and thereto nat have any cllsions ding ne ys, 
‘rng the ute fue data yrs Tie to ve ears colisan data were used in all 
‘snot evewed, The range lp achieve a balance between to key conieratons, 2) 
brodng enough data ports to arlye ard spt ends, and 2) ting the ange oad 
‘rine changes to the roadway artonmants rave ples 
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‘The vst maj ofthe systemic nas appecuches were intended to det rates to 
reduce cashes tesuing in severe ses of alte. Many othe documents reviewed were 
‘ted as helping to achieve greater poly goss aged wth the Vian Zea campalgn or 
‘ute. While fever jes fal crates were general the foci ofthe eokon 
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‘alu for bath everefatal airs and al ean, however, the severe/fatal calisons were 
Thesutectf the aubuequent analyses and ean sifey project evelopment proces,” 


Roadway Location 


‘Thelacaton af colon with respect othe toadway was defini characterise natal 
‘he approaches reviewed, Separate mates, ales, cash wees were commonly found Be 
‘ued or each ray envionment wth the mast common thre categories being intersection, 
Seger and curves along seamen 
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rd Segment collin, bt ater used that a ne ofthe ital layers o Branches the crash 
tee, ellectvely septating the calision reer by roadway leation 
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highs coridors and top 5 to 20 erections, however, a evew the overal network 
_Allequvad"H npn ona thatthe fciaed aah separ the colon records by 
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types cases nd countemessuer are ound wat the iferet roadway enaronments 


otras’ sytem eden fet Anaiyisincrporate al ater roadway locaton where 
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‘entangle rata Two orders of mata rows ae uted nts approach, th the est. 
‘rdertcng he pasearian avernent and losin, alowed bythe rary cals eter * 


In innesot, County Roadway Safety Fan provide separate anaes or ondway segments, 
hoviantal curves, and stop-contobed interactions Roadway segments were defined by crot- 
‘Section changes, whl considering speed Its, ADT, an geomet 
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‘tate nel guidance wa orront found ta dec agencies to speci resources orienting 
Sed evaatng countermeasure, The WA's rash Madan Factor (CM Clearinghouse 
tas the most conmenly elerenced single resource. Atloral, state OOTsi alftn 
‘Washagton, and Innes al provide Sets of ecommmandedcountrmensutes fr avant 
peer fas crash pe, 
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‘The Minnesota BOT (MADOT) seommends 3 unigue approach ota the countermeasure 
{Section races, avin lal agencies o convene key stakeholders in sale mestings 
Lin denying alsa etic seatepes™ 


oy Findings 
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‘note utanenvvonment however, they were lntes. The fecent Callan gant uray ase 
‘Solable fr yseie safety analyses hated tothe intition of anses in more sanar 
rvicnmentsHonever, these efforts were foun abe behind opal tthe Cy of San 
Diego's project, 


‘Anais Approach 
Each porch reviewed was prea Seed on the our stp process dented inthe Federal 
Higa Adoinitrate's FHWA] Spore Safty Project Selection Tool hich cond 1) 
Sentivng focus ash types and isk ats] serening ana png canddate ecto: 3 
"slecting countermasuter an 4) ping projects, 


Vari Slection 
‘The proces used toldentily focus crash tyes was commonly fount be tough acash Wee, 
Septatingcalsons ot by oeation ad then athe ondway characterise vale. Anahi 
apptcaches were generally found tobe dependent on existing reuaaay enroomet dat. With 
‘he exception the lino ODT, spplementl dala ealecion was nat extensive conducted 


ata Range 
Dita ranges analed weve between 3~5 yas, justify seer oli changes tthe 
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Cason sevesty 
Dsus eviewedhod Some focus on severe ines and ftaies. However all clison 
‘records were common tude in heals ani ses to compare against severe nies an 
{atales. The arson severe injures ana ftalis was feud abe used support ofthe 
roving tative to eimtate all severe nurs an alates esulig om elit. 


foaewayLeation 
Inalstuses reviewed the roadway evonment in which coson occurred such aan 
‘nersecton Segment of eve alana segment ~ as ued Lo separate ons sing the 
stasis This was commeniy one af the ist ayers orbranches ona casio ash ree 


courtermessres 
(Countermeasure entation apd selection was general ound to fey on the especie 
"aes guidance le the FHWA rash Moston Factor Cetinghause wos the met 
rman referenced ange resource to determine eflecvenes, The Maneits Deparment 
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Statcelders to selec rey safety ates rom ler, comprehensive st safety 
States, 
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Appendix B 


Matrix Development 


Matrix Development 


4, General Rationale of the Matrix Building and Variable Selection 
Process: 


‘The San Diego SSARP project bul fof vatous syste apprasehas to fod safety hat have 
cen implemented a the Usted Sats af the federal a wel asthe sate and lea lees 
Considering tat este approach dala ven while siing tobe eile erough never 
‘dap 1 varying sepecsof data avast, a mati approach hasbeen edoped fallow 
‘chemes exabed by two preus ites: FHWA Street Projet Seaton Teo 
ana Catan’ Systemic Pedestrian Safety als ath approaches consist of bling 2 mat 
“those rows and columns are deermibed to best state the nas ute elated dames 


‘The FHWA tool has been regula used te guide roe safety analyses inthe country and hep 
prone lectins The pees developed by FHA slats wth he getiiaten of oes rash 
{hoes and facy types based on cash date and inasructure information, Ti rnc wat 
atopted bythe Calton temic Pedestian Safety ahs, where the rash mati had clans 
fepreseniing locational haracerisis understood to ilunce the coins a based on dla 
slabity, 2nd ows comesponing to crash yes, unerstoos 2s primary ealision oetors ond 
Behaviors thought to fuence the ash 


‘Thean Diego SSAR effet elows the same ag, we mesg the structure to beter 
‘fle the cal eqvzonment. The foloning wl etal what mates have been but and the 
‘estos behind the varie seation process, by Ising te aternalves considered and why 
‘ey have been selected ot ejected The documentation details the fal vaablesieudesis 
ich ofthe matte, 


“The ffor reed in eight matics vided ang the the made, pds (3 atic, 
‘ele (2 mates) and veil [3 mates) Tabla provides a summary feral mara 
Structures aa sts he variables that comprise th ows ant cums foreach mati 


Table: Summary of Final Matix Seucres 


2, Matrix Categories 
‘ThesanDigoSSARP projec wil imatey lea to he development tee matin aegis 


1. hielaeny cllsions (excludes property mage ony colons, pedestrian: and 
beled calsions) 

2. Pededtin involved cals (al colisons invting a pds that uted in ancy) 

| sel involedclsions[alealisions invalig a il that ested nan int) 


out ofthe considerations leading tthe atin category lection ave covered within thisecten, 


arty Type 
‘Sepuaing te ratices by prt ype or made hal to beter singh between the safety 
ances for aach made, Such » diferestation bette refs the dynamics specie to 483) 
talon and allows forthe development of made-spciiecounereasues, Wat last one 
Pedestrian mastoid ita olson, ls consdeed a pedestian cash Smarty fat least one 
breyle was voted a cls, i flagged a byl crash Veber clisons ate ashes 
where nether pedestrian nor ile wer vod 


Severity 
‘There side consensus that severity shouldbe nuded in the temic ana road safety 
beter proton purposes or a8 mean to adres the Cayo San Begs tcent Vision Ze 
inte commitnentto cnt al tafe ftalies ad seveeinjues utaubdivatons based 
on sty type (velar, gedestan, obi lead toa date reduction afte number af 
{teas en i comes to peestanimvlvd and byclesavled calls he tevew of ast 
"steric eflorshashown a comen fc on severe anda nui, wht nang 
i recoas regress of inury, for comparison purposes. Howeve, the covrespondig sna 
Sample se has» dowd, as smal changes can sew the dla, twas,therloe, decided 
Include al colsions hat resulted in sere Tom of ny the matics nerd to allow for 3 
‘rays baeed on nogh dita point. This reaute inthe exon of callie reported a 
property damage ony (P00) 


‘Timeframe 


(One way mitigating the ack of data polts sto expan the numberof years for which the rash 
dats beng used While teeta fe-yars of clzan data were common time periods ana 
‘here shold be a lance Between maxing data pos and consdeing polenta roadway 
network changes or ave! pattern madifeation evoltons, Far exp ecent yeas the Cy 
fan Dego inaed widesreadigerentan of cantata cosas, which may lead 
‘rsepresartatns fede datawasutltes Sent the arsporetion sytem in Soh Degas 
fxperenced increased demrd in recent years as the apn rebounded rom the eeenomie 
fdowntun, inthis perpectv, twas pred ta cnsier the mod recent the yeas of calison 
ata forthe SSARP San Deg project: fom 2018 t 2016. 


Location categorization 


“he proization af locations ie uly best enable by sping oad segments into diferent 
tego: mtd, intersection, and horonal cues ae examples cago ppd ot 
‘revous anaes effets. This allows fora consatent cath ana andthe application of 
responding countermeasures, Consequety nthe San Dago SSARP projet separate matics 
‘Stebuit foreach roadway erionment oweve, the categories uted were ferent to beter 
‘aflect the moe urban encronment i Sin Dig 


In der for he clus tobe set tothe specie enveonmnt ype ad for a move focused data 
Clacton approach, twas dned ta creat hee cath loeatoneategaes he intersection 
“oot (the mersectoninuece ares ad [the mock Colson lig in ay pata 
‘he roaduny past the Int line were ategraed a within the intersection fog. Records 
potted s occuring inthe prt ofthe roadway where le and/or gtr lanes ate present 
‘wee denied a ocuting within the ntesectoniuece aes Inthe absence of uring 
bodkts, he intersection nuence areas defines a 100 fee tom the cee ofthe intersection, 
ster the mislock,tcavespares to ary location beyond the erection fuece fe, For 
teach ofthe hee matin categories previous Ise, thee cash matics were developed one 
{reach aan ~ wth the exception of bigl-nvohed calor. Whit revi the bile 
snare, twas found thatthe dtution of calisons within the mid-block and steeecton 
‘nluence fea roms were very ssa Tis nding was leveraged by combining the two mates 
‘soa sigle mid ick mtr which luonereasethe number of ata potsin the mati, wi 
villa for stronger cencons tobe dean Intl eght maces were developed, 


3, Representing Crash Dynamics: Row Selection 


Inder oat how crashes ae ilunce by the but ricnment, the rows the mata 
seed to tepreset crash dyamis. These dynam af speci 1o each Yanspvtation mode 
Selved, a washes Between a vehi a a pdestin ty much dilletent om crashes 
between two vehi. Ser, the countrmestres ray vary bated on the made they are yn 
{woderess.Therow avangement was etelore tated teach male categary descind ithe 


“he structure ofthe San Diego matrix allows these agi asthe Clfarsan pedestrian too 
eveope fo Calfmia Deparerant of Tarsportatins (Calvan), with rows carespanding to 
ash yes and movement However, these wee futher ethanced by th lation cadet 
‘partd as contri tothe vspecve calsons Since the SSARP guidelines alow vt focus 
fn the top 31010 crash yes response er fatl or severe alison on he evra neta, 
few vtable bated on cio records was cfated to afine a ed tf cath type. nan 
tempt afcuson the most prevalent ashes, lations odes covering abou BO% af al rashes: 
ofa specie mate category (espectvey, vehicular, bike, destin) were gouped info ew 
Subcategories best aesrbing therm. The testing cash eyes were then applies across matt 
‘tego allow for meant campeon when tying ta desribe the dais behind ny 


mose-spetific wolation groupings ae lad ut in Table 3- for pedestrians, Table 3-2 fr bic 


“Table 24: Pedestrian Viton Code Groupings 


mage an rns 


‘Table 32: ieee Voaton Cade Groupings 


eae tg ae rs 
rae mn ese [ap 1 
on mae 7 1 


“Table 22: Vile Violation Cade Groings 


cae Sat i 
eg ak a an 0208 [ga To 
a asi a os 
= a 


Fotoning the typi proces adopted by other agencies to determine the fowsin ade to 
{sab wheter te lation type was the leasing determinant behind the callsen or Ato 


breaing down every wlaton tye with anater ae dd nt mak ese lo every locaton. a 
the fare ta ye vation category was further broken down by the pasta action 


tes of rash record ath ayer was add fr clans de to ae oye, with he 
pesestian cong inthe cosialk at theinesection, to descbe the vehicle's movement at 
{he tie ofthe ath orceest sag mating lt tur, ete, The epartion a cashes 
‘mong rows wat more alnced fr the intersection nflwnce aes mai were ing aye 
flan types was suet A fr the i ck mary sma othe erection ftp 
‘Sh edatonal variable was needed to gets cre fine grained dexcrition of nares behind the 
‘ast prevalent vation types, which shy pedestrian movements were used to break dwn 
Instances offasute oye or where pesestans were natin he dedeatedaeas [sidewalk of 
crocs 


Last fr bead coins, the story beh partar rash changes dramatically 
depending on which party's taut diferent counermeasues wb taken ina crash wth 3 
{este toy the bike wat faut, rt waste weil, egardea ofthe locaton. Meelre, 
was decid to sete party tou as the est ae fos, and then athe wtation ype 
5 he seca exlanatery facto. 


‘te om truturescutined above were chosen after utp Reatons bated onthe tes 
rset crash records valle It impotat to ote haere dataset might have edo 
Uiterentarbivation between opens for selecing the mates tows 


4, Defining Infrastructure Profiles: Location-Based Column Selection, 
Io the stemic mati, clus Fepesent Seaton atutes of the ifastudture that hes 
pred the helio’ ofthe acurtence of cash This ection descbes the data coleted fr 
‘ich estion and made. Te ntl motives tocol thers variables ar sore modes and sane 
[eeations athe than ater i detated he olowg acon The, the resening afd het 
sslection or eetion wl be dtl ina conling ata. 


Initial data collection fr roadway characteristics ~ all modes and locations 


‘he present secon deserts the rationale Behind the calcio [or nel of waables for eh 
port pe ard oct. Tale 4 resents the varbls that were considered to lp line 
Creespnding fait pes 


Unies otherwise spect, the colton othe varies detaed below ae valor every 


Numer and ype of anes 
‘hedeiniiosfthe variables abe colected regavng the number ad ye of anes hasbeen 
‘alined ovr tne, leading tothe eeation ofthe “IA, 24, te atari, 


1 The numberof nes ofthe primary oad was italy dered ingrtant oll mes 

1A twas then decided to efine the defistonof tat arabe with te precio thatthe 
four of ough anes was tobe doin bath dectns The reason oth cavfeation 
icthatcallson dated at alow ust extabiah wth certainty the erection of avo 
theveides ited nthe colon, whch made the speciation ofthe suber lanes 
Ina cerain dvecton assess. Additonal, he colection of ths vatale was restricted to 
Intersection fate cotsions 

12 Therumbar of ane ofthe secondary rad wat ity deemed unnecestary oud of 
theittersection fotpit 8 eftion af the intersection ifuence aes nthe i 
boc, the characters ofthe secondary read ae ot nunc the eb anynore 
Aster wens crash octrs nthe intersection nfuence aes tal the secondary rd 
fvonment seems tohave ite ntuence with the exception ofthe turing enovrnnts 
From the secondary oud Nevertheless, hese ug veces ta the secondary 
‘oad ate accounted fr within the volume ofthe primary rood. 

22k The dentin otha vale was refined slr tomar eos stl under the 
{sumption thatthe secondary ool enee cnet lays red ein crahes outed 
‘the treet oon 

44 Thenumber and ype of tring lanes on the primary oad wasntly dered important 
for allmodes and crashes wth the interaction ence aes, butt msaack This 
ance was jastfied by the cnseration hat out fthe tersectan fluence aes, 
the fact thatthe vile svlved inthe cash was ung ot does ot count amare 

3 nstead of tinguishig between primary and secondary roads forthe number and tye 
ares, twas decides rete separate vibes for ech potent ype of tring 
lage ether et or ight) The colecton ofthis vale was reste inersetion 
inluerce area calsions, 5 uring podkets an be found oy ths ate, by elie, 

4 Astor the secondary ras, the number and type of turing anes was dees 
Uunnecesny outside ofthe intersection foopit ie arabes? and 2), 

4k Siar, te casein of hs varabe was resteted olntesecton influence aes 
also, ae turing pockets can be foud aly this aes, by definite, 

5 Aditonaly, twas cde consider the icon of tral ofthe msn party sete 
Inthe cote the number of Uwough anes inthe diction of party 1s to be cle 
omever, tthe cert tne, th vail nat collated a the intersection footprint. 

{5 Sia, the number f tru nes inthe reverse decton of party 2 ent calletes 
a the rset oni eel a the creat ine 


7 temas decided to ceatea varie to det ane-way trees a he intersect, anf 
‘pcb, wheter the one-way street wat nthe pinay the scandy oad or ath 
egucding one-way segment cusie the tse footy, ile arbi was 
sed (calected fr intersection influence area abd ioc tons 


Mason 
1D The presence af adian adits yp were deemed inpvtnt oa tashes, ouside of 
‘he ttsecton oat. Ths sie byte at hat wthin theaters alan 


speed 

'Thespeed ston primary roads as deemed important fr all mades andl rash 

10. Thespeedinst on secondary roads was deemed uraecessory outside ofthe inersection 
footprint forthe same reason lasing the exusion af formationbeynd the 
interaction fontpit on secondary oats for ther arate. 


Terese nse fon seta gary tm eae not 
fae thatthe exstence of osteet puking andthe potential pesence of sparked 
‘hile betwen the aff low andthe pest bys lows seen a poten 
protection om veils ding by or poten val tad preventing svt om 
seeing erabiesreet ses. 

12 Thepresence and type of o-stet parking on secandry roads was ot consered fo 
(chien crabs ams) nd dete imprint el for cases tn he 
inesecton ftp. The ter oat ws presumably chosen forthe same eon 
leading tthe exci of woematon beyond the tren foot on secondary 
‘endfor other abi 


‘ratecontot 
1B The presence and typeof ntersection cartel was dered important fr llerashas 
ii the trsecton infuene aa. Indeed, outside of the chatacters of the 

Intracton (inding the existence of traction conte) dont flan the de 


Desist way 
1 The presence of bite ane was deemed inpstant fer ike erases eny Because s 
oniretevantt crashes ang eles Aina, was not cansered wt the 
intrsectonfotpit aie nes arent marked tough the teteecton Sn 
Diego. anther reason thatthe tom decion of aeyestin the nterection 
footprint annot be conte tvough the suas data, ar whether thse 
Intersection eps havea marae ike ne 


15. Thepresence of sidewalk simian, was dered important or pedestian cashes nly 
(ass ony relevant eo crashes ining pedestians), nd not within he inesecon| 
footprint became the sides ends thes). 

15. Terence nyc cosas eesti sede t 


Vote counts 
‘Satta speaking a igh equented oasway ismore tht to have higher ash counts. 
‘us thus decided to cer volun counts, with varius value eategary beak. Motes, 
these categories integrated the station othe roxy Italo oa or fo ow 
‘elume acts: feadways wth an ADT belom 7000 were died to Cased "oe 
‘eadways an nana” ase Since he ADT was reves om mull sures, ta 
‘erry was esabished egtaing volume counts, the loeaton pints eaming om the 
machin count database were extaplaed along the Cio an Digs seed survey segment 
extents then, recent Conant Plan Update volumes were used oil the gaps, flowed by 
‘uyCav anasto volumes; ial, narHayCov oratons were assed to Rave an ADT below 
2,600 aniseed as ternal or nomial using CHS. Aaenal, when mule recent 
‘lume counts exe fora singe segment the sera wat sed, 


17a vlumes slang he primary oad were deeredingortan fr all modes and 
18 Trai vlumes aang the secondary oad an the other hand mats fe al modes, but 
ith the terse footprint any ~ presumably forthe sae eas leading tthe 
‘eluicn of nfrmaton beyond the atersction acpi on secondary rade for other 


Final Variable Selection by Mode for Roadway Characteristies 
“Thssetion neues sera of bles deiying the roaduay characteristic variables collected 
{ar each mode and each locaton and states whather ort the varable wa etunedin the fal 


ecestian 
Table 42 presets pedstian tersecto eatin variables, Tabla 4 the intersection 
‘nucnce se and abl the mi block 


Bie 
Table presets il tersction oot vals, Table A the mi ack varies 
{combined itrsction inunce aa and mi oc 


vehiuar 
Table 47 presets vu ntersecton lott aie, Table 48 the iteration nuence 
sfenand Table 49 he ma ioe 


Pedestrian Involved Collisions - Intersection 


Pedestrian Involved Collisions - Intersection Influence Area 
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Pedestrian Involved Collisions - Midblock 
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Bicyclist Involved Collisions - Midblock 


Vehice Only Involved Collisions - Intersection 
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Vehice Only Involved Collisions - Intersection Influence Area 
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Vehice Only Involved Collisions - Midblock 
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Appendix C 


Identification of Systemic 
Hotspots 


Identification of Systemic Hotspots 


‘temic hotspots af ented sing the Hamenorkaf the sstemiccalision matics. The 
highest pont systemic concerts are dented using a staisaligaieant percent value 
a eult ofthe lative se ofthe stats population (the numberof records inthe 


threshold desered in AopendixA 


\ahethercoutermeasives cul be mae o tam bass hase he georetis and 
Speech to nplementing city-wide countereasues. A summary Tal Notspts moved 


“Tate 1A: Pedesan jr Colisions-ntesecton Footprint 
(G2 perce = calle th etrin ) 


son eng att [2a at Lae 


= nant 
o aero) [uni ewe ES | 


“Table 2 Byte jr Calisions-nersectonFotpne 
(Ge paca 15 alton etn 


7 a aa 


Tale 2: Vilar jury Colisions-ntersecn Foatpnt 
ob pecan = 4847 clio; eon 


‘uso of Cy of san lego signaled interior, malig etre counteressurs vey 


Ss Seep 


mukes up a majority of Cty of Sa Dayo streets, making systemic counlerteasures very dificult 


‘Pedestrian Matrix - Intersection Footprint #1 
‘Sonus Desersion 
Fett Ready Eiroment lunes): 
2 erection Convo sigralaed| 
1 Oneay Sane andayintwseets wth a ane oadey; OF 
ne nay Sara rad nesets lth one-way Sane eadaay 
‘+ Primary Ready ADT. 7.001~25,000 


Behaviors sete with ths Haier Roaavay Envtonment (rs 
=. Welton Cae: "Faure ta Yi? 
1 Pesos Alo: Cressing in Cosa at neszton” 
2 iver Movement “Making Leu 


Safety ue Cone between a vehicle ona ne-wayteet making of tun onda pedestion 
‘racing inthe casted ata signaled iterecion 


‘he majontyofeatios where ora tet intersees a one-way street cc i Dotan 
Son Dago where pedestrian volumes are sgn higher than ater pas of the ly 


‘Mulutaneonesmaystrets resent a unique challenge or pedestans wanting to eoss the 
Intersection leg hat confit with ft rig ves fam aonenay tet fee Cae and 
‘below Lf turing hides oot have appsing a oy eloe executing her 
Tur Beaute oft iver mght mista the overran as elg aprtected movement 
Ineases where acne nay street teed oneay ret, wide turing fallow for ghar 
sped turing movement 


rd ware Meni under these 


ehice Pedervian Interac Hope Scenatios 


Engineering couneressues 
‘Shorter Sytem Countemesure Recommendations 


ea aie a 


args ap ios a 


ed eesia tral (LP i Phasing RF Gok (Case Land 2) 


_ easing pedestrian interval (LP gvespedestins the oparuny 1 enter anntersteton 
‘oust belore vhs ae vena green ination, With this he stat, pedestrians can 
‘sls th presence inthe cosswatkbeore vies havethe opportunity tou fy 
‘he ie hele ering veil has a green nation aloweng fr permissvelet uns, the 
‘pedestrian sina much more cnsseaeus pation nthe ssa mpementation of LP ail 
‘eau inal es green tine ovis each signal yl ford tie a ial 


Lt provide: 
incense visit ofossing peestons 
reduced canes between peestans nd vehicles 
> nerested ethood of motets yikng to pedestrians 
{established opportu fr pedestrians who may beslower to stat erossing 


‘An gives poet iant a wa inti weve avin in the same crction sti nave 
‘ed tation. In these stuatons, ts ingertant to conde protecting the ssn 
Pedestrians rar vehicles cng eft on red rr one-way tee toa ane-way treet (Cte). 
Divers wanting tur ton et ook tote ight for again te walle an pin het 
‘ther the sp tppess, Ths could leat callson during the Ll whan padestians have started 
hei resng "Ne Left Tun on Red signs can elminate his corflt. However, state "No Left 
Tur on Rea sg can, a sare cations greatly nrese vehicle ay. One strategy 10 
rine vehide dea she neon af aeated "No Left Tu ark out Sins ather than 
fate "Wo aft Tur on Rd” sigs, The atated sgn ony rest ltr vices when 
{he blanket sgn acvates compared satura estctonsgnsthat woul stilt 
turns forthe ene re potion of the signal yl 


For Case 1 atnated No Let Tun lak out ins shouldbe considered to commen the 
recommended LP. Theblan ot ig les et uns ed ding the LPL en, allowing 
{ort protection or pedestans during the i. The lakout signs shoud be progremmed to 
‘wena advance the LP and turn ff tthe eng the LP, 


For Case 2, actvated No ight Tun bank out sins should be considered to compliment the 
‘ecormended LP. Ti because the LP wl be fr both sings ofthe atarsction an for 
(hte rg tin on ced ate geeraly peed 


ig vs Cross RF 40m (Case and2) 
Fig way costs intense awareness ef pedesin crossing leans at ntesetons by 


‘ng igh vise aking patterns. Hagh ily (contin couwale ae te cutent. 
“andar fr al eroawate inthe lyf San Baga The implementation of hte 
oss il alt ef turning ves othe presence ofa dead pedestian sing ated 
that conics wih thes intended movement 


estan Courtdows Sal Meade CRF; 2% (Cte 1 an 2} 
Beeston countdown gals hetds provide croting destin wth a countdown ner 
lay term thar cf the numberof saconds ft nh coving signaled padestian 
‘eosin. Countdown ils prove foematin fr pedestrians othey can assess he rk 
‘Sodted wth eoing the cr using the ashing “DONT WALK teva. Courtown nals 
‘eg courting down when teasing "DON'T WALK etal ppeats an sop athe 
epioning ofthe steady DONT WALK tara. Thee snl ave alo buen sce in 
encouraging more pedestans to use the pushoutlon rather than nat using the crosswalk 
(Goss r erasing agaist area lah 


longa Term Coustermessres 
"Te two countermeesre eed below hve moderate cst, ad are madeatelychabanging to 
‘plement syste 


Left Tur Lane and Protected aft Tun Pas RF: S66 Case aNd} 
Hultilae one-way streets typealy donot hve eft tunlanes cra protected let tum phase 
‘Ths because lt uring veils do not have opposing Walia yield a before executing 
theirturs. However, they do ave to eld to pedestrians. statin of eft ur ne wth 
protected ft tur phase wl sigan reduce calisins between le-tuing veils and 
Besestiars. in these cases, prouding a protected ery shase fre turning vies wi 
‘rect reaut na uly eotectea phase fo the pedestrians that would thers be cele, 
sh tne at turing etic, 


Implementation f ths countemeasice shuld coined wth removal of LP an ata “No 
Let Ture lank xt signs for cave 1. The fl protected ft turn phase woul ean these 
untermeastes woud nolenger be fegued. TheLPland stated "Na Rght Turn blank out 
Stes Should eran for Case 2 


flushing Yellow Avon ~ CF: 36H Cas and 2) 
Flshrg yellow arrows canbe used ta wara vies turning left to proceed with cauitin, For 
‘bites turing lt rma ane-way street, the oly confi they encouter whan naling the 
"ening movement is pedestrians essing the set. Fshirg yellow afows could be 
‘plemented ut on at heer ofthe Po provide an enharced warning tovehiles. One 
astantage of Fahig Yellow irs thal ha permed iat um can become aed atow 
“ale a pedestian sheng served Traditonal sal iniations must eter erm ef tuts 
during the pesestian arate o nota al. Thi countermeasure canbe plemented a 
‘rjunetion with th Pan atnated No aft Ter Blank ut sre 


fdustionl Countermeasures 


erection Contre Awatenets Compan ~ (ase 1 and2) 
Develop ard distioute formation elated ta colson sass, nling how the thee 
eden intersection netspot eat ab percentage to al pedestrian jury crashes at 
Signolued intersections, and sae bahar or vehicles ming tus Wom one-way strats 
st sqalzed intersections and lar pedestrians rong in crotwak at ignaled erections 
‘Song one-way streets. Saf behowars or ehicles making tur fom ene-may sete at 
Signlued intersections shoul fous on watching ft and yielding to pesestins tis 
‘ecornanded tha ths material udeolaraton reat the proposed Ls nd bank out 
Sigs nfrmaton shld be dstabuted medal ftoning te stalin then 
phase of Ls and lan ot ges for manimam eet varity of media shoud be corsered 
Irerder trea at much ol the popuation as possible insu, bu et ited, Soc 
‘ed rao, and pit. The Think ue Sot Diego campaign shou be cansdere a a mode fr 
1 eure omarenees cami, 


FofrcomentCountermessures 


esesan Safety Zanes RF: SH-12.3% (Cte 1 end 2) 
Tugel evforcement oft tuning vehicles a ope way see signalaed intersections 
Enforcerent woud be mas elective ied fling the stalaion othe ntl phase 
Pe and bank out sigs 


Pedestrian Matrix Intersection Footprint #2 
‘ceri Oesersion 
Fotst Ready Evroment lunes): 
2 ersection Cota sigrlzed| 
1 Tues, ane osenay nerds witha two-way, Plane roadway 
1 Primary Raoéway ADT 7.001 25,000 


Behaviors Ascites with thi HoipetRoadvay Environment rs 
“> Velation Coe: "Faure ie? 
1 Pedesian elo: Crossing in Cousnalk at teseton” 
1 Dnver Movement “Maki Lefe Tun 


Safety tue Conc between a vehicle ting ae uo andapedeston cossng in the rosa 
st adgnalied wrerecton, 


Inersections wth prise let gral phasing presen unique challenge fr padestrans 
vtantngto cous the nersetion leg that cont th et turing veils. Pere leer 
Sigal pang at eatlons where two, ane ousay tse two, 2a easy 
{ote cae below my recltinwareara where the vic intending our fe facta on 
‘hile heading tarde them (ough the ntertection tdetermine hen clr to make the 
Tet tun. The acs on onearngvees mayer the diver fom seeing pedestrians who 
have te right-way~ ata eosin th ya the ersection where tev stand to 
rate the let urn 


‘total 27 records ware denied under these condtan. The driver was. 


Vehicle Pedestrian nesecton Hap 2 Scenario 


i 


‘omyonon tne yee? is FS 


Engineering Counermensires 


‘Stor Tem Suton Contemesire Recommendations 
hay murked arse and exclusive len veo rosin . 


eric Pees Intstton Hotspot #2 Shr Term Countreasires 


Tigh Vay Peston Gar ame 


ead Pedesian tel (LP) Sir Phasing CF OM 
easing pedestrian terval (eves pedesians the opportunity 1 enter an teseeton 
‘oust belo vhs ae gen. green ination, With this hes tat pedetrans con 
‘establish th presence in the cosswatkbefore vies have the opportunity tu fy 
‘he ie the let ung vee has a green aan along fs permissive uns the 
pedestrian sin ammuch more conssevous postin nthe csswal plementation of LP all 
‘su inal les grean tine ovis each signal yl ford time aig, 


ats provide: 
1 neease visit of essing peestons 
reduced canes between pesto nd vehicles 
2 nereste hethood of motets yilng to pedestins 
{+ exablished opportu fr pedestrians who may beslower to stat erossing 


‘An gives peetiant a walk ination we vhiles waving in the sare cection stil Rave 
‘ed dation. In these sation, ts imprint coir protecting the tossing 
pedestrians rom vehides uring right on ed. Drives wanting wo ttn ton red ok to thee 
fet fora gap inthe a apd ga tei ur when the gap apps. Ths cole to 
Calisins dag the iP when pedestions have started he casa, “No RBM Ta on Re” 
Sg can elmiate thi conflict. However, saie"No Rh Tara on Resign ca, ase 
lection, sgncaty ierease vehi ala. One state to minimize vhie days the 
Inclusion of atnated No Right Tur” lank out ss athe than tate "No ight Ton Re” 
fee. The athatd sign ny vest ighttring vhs when the lnk eu signs acted 
Campa a tate un restdtionsgns at would esr ight lus ar he ene ted portn 
ofthe sgl le. 


For beth ase 1 nd2,acthated “No Right Tur Bank ou ns shuld be considered to 
‘vane the ecormended LM. Tsis cai the Lt wl be fo beth cron the 
Intersection ap for bath Case Tan 2, gh tts fe ate generally pect 


High visi Cosa — RF 40M 
High ws cosabs intense auavenes of pedestrian crossing leans at nteseton by 
‘ng hve making patterns. Fagh ily (continental cotwale ae te caret. 
‘Kanda fal rotate the lyf San Baga The implementation of hte 
oss il alt ee turning vee othe presence ofa dead pedestion sing ated 
that conics wih thes sends movement. 


feesan Count Sil Heads ~ CRE: 25% 
Bestia coudowr gal Beds provide coting pedestrians wth a countdown ner 
<layt slr thar cf the numberof saconds lf tinh coving ignated padestian 
‘eosin. Countdown is prove foematin fr pedestrians they can assess her 
‘Ssodted wth eoing the carb using the ashing “DONT WALK teva. Courtsown nals 
‘eg courting down when teasing "DON'T WALK teal appear an sap athe 
beginning the steady “DONT WALK" tera, These sae veal ben succes n 


encouraging more peestians to ue the pushbutlon rather than not using the crosswalk 
Goss or erasing agaist area ight 


songs Term Counters 
‘he wo courtermeaates ised below have moderate cst, a ate modeately changing to 
npleent stem 


ef Tu ane and Protected at Tun Pas CF: SN 
(ihe unique oeatons where tase callsion ccered, aly have a existing ef tu ne 
Sd none othe lostion havea protected lt tr phase Intalio eta ne with 
‘rotate eft tum phase wl greatly resuce cols between t-turing vee ard 
Besestions. A dedeatedlet um lnehps ta dear sgn the vehides tention [Lo tet 
{un a at nearing tafe, whe eliminating te pressure to tun fom vhs wating 
[eh them. In these ass, 2rovasg a potcted ly hase a et sting vehicles wl 
rect resut ina protected phase fr the pedestrians hat weld aterse ben con with 
‘he lef ting elle. This countermeasure can beimpemanted in conanetian wth tb > 
ar aetvated "No Rph Tur” blank out ss 


flush Yellow ows CF. 36.5% 
Flat yellow arrows canbe sed ta war vehi turning eft to proceed wth cauitin, For 
‘ehicles tring lt rar a two-way sec, the dvr focuses on veils heading omards ther 
{tvough the itersection) to aetermne when ttle oak thee turn ar may not 
pete pedestan crowing te seat, ishing yelow trows cul be plemented to tur 
“nat the eof the Lt toprovde on enhanced waring to vehicles, Gre advantage of Fahing 
‘low Arrows that the pernited lturncan became aed atrow wiles pasa is 
being served Traditional sgalindatone tether ere tun dure the peti 
phase or nt aa. This countermeasure canbe inplemented in cannon with he LP and 
Seated "No Right Tu” bank out sn 


‘duction Countermeasure 


Intersection Conte Awareness Cosi — 
Develop and distibute location elated ta colson sass, nung hw the thee 
pedetan intersection espa eat ab percentage to al pedestrian uy crashes at 
Signalue intersections; and sae bahar or vehicles malig perisve let tus at snalaed 
ftestesons and fr pedesans cessing nersswals a sirazed terscions with 
peirnsie left turn shag Sate benoit fr vies mating permissive left usa 
Signolued intersections shoul fas on watching fr and yielding to pesestians. is 
‘ecornmanded tha ths mater udeolaraton reat the proposed nd bank out 
Sigs. nfrmaton shuld be dstbuted immediate ftoning testa f then 
phase of LPs and lank ot sgn for manimam elec Avant of media shoud be corsered 
Inerder trea at much ofthe popuation as possible ncudig, but ot ited to, soc 


medi, o, and pnt. The Think ue Sn eg campaign shuld be cnsdered asa medal for 
‘sucenfl marenens cami, 
Enforcement Courtermessues 


esestan Safety Zanes CRF: BSH -13.3% 
{Target eforcement Tet tuning veils at Snalze intersections whare two-way, ane 
soasay erst two-nny, Dane oaday. Enforcement woud terme flectne 
Sones folowing the isan ofthe ntl pase of Ll and Bak ot ign 


Pedestrian Matrix - Intersection Footprint #3 
‘Scents Desersion 
Fetst Raa Eroment lunes): 
2 uarsection Convo sigralaed 
1 Tues lane onduay intersects witha way Hane roadway 
{Primary Readway ADT 15,602 25,000, 


ehaosAscited with hi Hotipet Roady Environment rs 
‘> Velation Coe: "Faure ie? 
ver Mavement “Making Rieu 


Safety sue Canc between a vehicle making ight tum anda pedestan erasing nthe 
‘rostwal ao igalaednersection. 


lnersections ht allow ight tron re pease challange or pedestrians waning ta eass the 
Intersection lp that cones with gh tung vee. vers waning to turn ght on fea ok to 
‘ei lft for agapin the rac ae Bein he trh when te gas apeat. Inthe stuaons, he 
ver may nt be ana fw pest athe ph When he gap ae casa the ae 
tune the WALK ara GREEN rations caren the diver may ene wt) tet athe sae 
tee a pedeslan has saved to creas nthe rouwa 


ead edesin tral ir Phasing RF: 6G (Case Land) 
easing pedestrian nerval (eves pedestrians the opportunity 1 enter an terseeton 
‘oust belore vhs ae ena green ination. With this hea tat pedetrans can 
‘establish the presence inthe cosswalebeore vies havethe oportny to  t. By 
‘he ine the ight sting vehi has a green neato alow ar permissive igh tus, the 
‘pedestrian sina much mare conspicuous pstin nthe ssw plementation of LP will 
‘su ina tle gean tine ovis each signal yl ford time afc igs, 


ts provide: 
1 nerease visit of ossing peestans 
reduced canes between pesto nd vehicles 
nested athood of motets ikng to pedestrians 
established opportu fr pedestrians who may slower to stat erossing 


‘An gives pet iant a walk ination we vehicles waving in the sare ction si nave 
‘ed tation. Divers wantigto un ight one ook othe et for gap in thetic and 
beg tei tur when the gap appess. Thi cold ed to colisons ding the Ll when 
pedestrians have started ther crossing. “No ight Turon Reigns can eirinate this confit, 
Fowever, state no right turn on fed sgrs can, at seme locations, spicy cease vehi 
delay One sategy to misnize vehicle aay the ncuion of atnated "No Right Ter lak 
futsigns rather a tatie"No Right Ten ot Red srs. The acted igs ony esr ah 
turning vies when the blank outsgn is artvated compared to state uth estcton Sigs 
‘at weuld eset ght urs or the ete fed orton the gall 


For bethcase 1 nd2,athated “Mo Right Tur unk ou ns shuld be cansered to 
armpanent the econmended LP. The blanket sign wires ight tts on fed ding the 
‘Brenly, alow fo fl protecton fr pedestios ding he LPL. The Bank out rs shul be 
programmed lun nh adeance fhe Ll an tu olf at thee th 


ig Visi Cross RF 40 Cas an) 
High wsiy cosabs incense atavenes ef pedestrian crsing leans at nteseton by 
‘ng ih vise aking patterns. Hagh iby (continental cotwale ae te carent. 
‘andar fal rowan the lyf San Baga The implementation of hes 
css pun vest eect dete pees eng 


seestan Countdown Sal Heads — CRF; 25% (ate 4nd} 
Beeston countdown signals heds prvi crowing desis wih a countdown ner 
‘lay to fer thn cf the numberof seconds lf tinh crevig 8 ignaed padestian 
‘eosin. Cauntdown ia provide focal fr pedestrians they ca assess thers 
‘Ssodted wth eoing the cr sing the ashing “DONT WALK inte. Courtéown nals 
‘eg courting down when teasing "DON'T WALK tral appear sop athe 
begining ofthe steady “DONT WALK tera, Tse sige ve ae ben succes a 


encouragg more peestians to ue the pushbutlon rather than not using the crosswalk 
(Goss or erasing ast area ight 


dcatonslCountermessies 


Intersection Contr Awareness Campaign — (ase 1 and2) 
Develop ar distroute nfoenaton elated a olson sacs, inluing hw the thee 
pedestan intersection espa eat ab percentage to al pedestrian uy crashes at 
Signlued intersections; and safe behaves lr veils malig permissive ight tr at 
Signalue ntesectons and fr pedestrians cssingin rosswas at srl erections with 
perrsive iit turn phasing. Sale behaviors lor vehicas msn permlsve ght ts at 
Signlued ntesecons shoul fous on watching fr and eldngto pesestians. tis 
‘corned tha ths material udeolarnaton raed tothe proposed Ls nd bank out 
Sigs information shold be dstabuted medal ftoning testa af tenia 
phase of Ls and an ot ges for masimam eet varity of media shoud be consered 
Inerder trea at much ofthe popuation as possible nsudg, but nt ted, Soc 
red ro, arp. The Think lu Sat Diego campaign shou be conser a a mode fr 
1 bce owaranees ame, 


EnforamensGountermessres 


2esesan Safes Zones CF: SH- 13.3% (Cte 1 and 2) 

“eget enforcement of ght turing vehicles st tgnaaed intersections where a two-way, ne 
‘cay intersects two-way, Dane oaday (Case Land 2). Enercerent would be ost 
leciveimmedaty foloaing te intaltion of thelial phase of 7s a Hank out sans 


‘Blyele Matrix Intersection Footprint #4 


Sconris Dewsigton 
Fett Rea Crooment lunes: 


2 rsection Cota sigraled| 
1 ane roadayersees witha Zane roadway: OF 
‘ane raadiayersecs witha lane roadvay 


-ehoves sete wth hs Haier Roady Envronment (rs 
Bless at rau 
1 Velo Cade: “Cone Vitin Though Movement 


‘Safety tee Bye pprchingonoterection and proceeding rough gait «red ght. 


‘Saliedintrectins may rest in scenario where a icy approaching x redight continues 
‘trough the itersection rather than coming toa compet top and wating ora GREEN indeaton 
Aicess may be nine tik pasn ough crssng Vall order oak tapping at hen 
avg 2 regsn morentun when the agra tra gen 


‘Atta 23 rca ware identi under these condtan. The ect wasthe pty stout 
‘nallingances. The 1 callins were experienced at 30 unique latins Four elisions 
‘cctred at he intersection af Farmount Aten a Nome venue. The alsin resale in 
‘vet jy a he intersects of Fairmount enue & Home Avene, 4 Avenue & Mate 
Stent and ras Raed Sea World Drive, 


ane (2 couday intersects tha 
are (ay) aay 


ane (2 andy eres wth a 
‘ane (ay voadway 


oaoeona Cousteau 
‘ton Tem Stemi Countermesure Recorendations 


‘The countermeasure sted bow is lw cast, high effective and canbe plemented 
were at salted intersection. wl deceae the amount time people hae ta wa fr 
fen sal natin, entarcrg compliance and sft. 


op Detectors (Cate Sand} 
op deals or vets andbikes hep to enhane compan at grad arses 
‘Wen a signaled intersection does nat have loa deters the loa requtemaiseranc, 
the wana spliced nt rcal mode for vier nd tke, fn theve cates, er onthe ran 
Stet may get wed tafe sal serving the de teeter et turns when there ne rale 
presen Tis stuation ean lead a non-omplance, whe cap et injuy calsons.Rabust 
Sop detector erkance sina operation ar decease vera yet Husvaion. The 
‘plementation of bust loop detectors and a progam to gue and fice akon 
‘stems wl reduce dla igaized nsec, ethan comglance an sey 


‘duction Countermeasures 


ube Salety Massaging Compan (ate and2) 
Develop and dtibute formate rested to colton statistics and sae behaviors "Dorit Ride 
‘he Red Yor beet at iterations. Focus shuld be an how bevels shoul behave st 
"gale intersections and how vehicles shuld behave wen bike are resent att af 
‘mada sll be cnaiered order to exch at uch el the popution ws pouble acai, 
ut ntmited sola mesa radi, and grt. The Tuk lu Sap Digs camp and Sah 


Fancl's Coens” campuig sould be considered a models for asucestlauateness 
‘ampaig. 


Enforcement Cuntermesures 
sie Re Light Runng enorme (Cae Land) 


icy runing red ight are mote ley to experience broadside cations fom casing 
ali Targtenercerent of beet ueig fed ight at sgalzed intersections where 2 
‘two-way, ane radia intersect 2 two-vay,2ane oad (Case I} ane where atwo-wey, 
‘ane roadway intersects a two-way, ame ronda [Case 2) Targeted enorcerent of her 
‘elumetieyte areas wil most fective educe ths ale wlio, 


‘Bleycle Matrix Intersection Footprint #2 


‘Sconris ewsigton 
Fotsot Raat Crooment lunes): 


+ intranion Coto Se Steet Stop 
1 2ine rdiayersees witha 2lne roadway 


eras Ascites with th Hout Roadnay Environment 
‘Bieta rat 
1 Velation Code:"Contol Viton Though Movement 


Safety ese Beye ppraching oso sign aa side sree stopeanroled trsectin and 
troceeding trough wht stopeng athe op sn 


‘estat stop canta interactions may eu scar where ili apereaching 
“Xap gn continsr trough the etrction athe han coring toa coro stp at hep 
Bice ay be ne tik pang ough rssng all order tat topping at nen 
raving a regan omentum 


‘Atta of 25 records ware identi under thete condone. The best was the panty aout 
‘nallinsances. The 15 ealiins were experienced tI nique leans we collsons 
‘ceuredat he inesecen af acon Stet end Mara enue One callin Fes in 
"Severe injury athe irtersection of Univeral Avenue Aste. 


Edualoal Cauntemesures 


ube alety Mesiging Compan (ase and 2) 
Develop and distibute rfoaton related to casio tatistis and sae behaviors "Dori Rall 


the ta or beycis at intrtctions Focus shoud be on how bicycle shuld behave a sde- 
‘ret ap-contolestrsctons and how vehicles hou buhove when bikes re preset. 
‘trey of madi shoud be considered in nde to reach s much ofthe popu a posite 
lacing at at ite 1, cal ed radio, ane pit. The Ths Blue San Diego camign 
ardSan Fane's Coens” campigh shoul be costed a models ora sical 


‘arenes campaign. 


Enforcement Countermessures 


Bice Stop Sign RunsingEnorcement (Case 1and2) 
icy runing stop sigs afe mote ely to experence based colisns fom cass 


ati Target enerceent of beet ruving stp ss at side steet tp contol 
‘testclons where a ho-way, ane Yoadwayintesets a wo-way, ane oadway. Toxgeted 
enfrcementt higher volume bye areas wlio efetivey reduce ths wae volte, 


Vehicle Intersection Footprint #4 


‘Scents Dewsigton 
Fetst Rea Croment lunes): 


2 ursectionConvatsgralaed 
1 ne ray arses witha ane ready 
1 Primary Randy ADT»15,000| 
2 seeandny Roadway ADT <7, 000, 


‘eho Ascites with hi Hoipet Roady Environment rs 
‘ Velation Coe: “Cantal Viton Though Movement 
‘+ Coson Type: Bonde 


Safety tue Vebcesvlating eg sap canto while aking thaugh movement 


‘Snalaed intersections (See Cass 1A 2 belo have been funds experience a higher 
prevalence of ashes compared to othe types fntetaction earl. These nesecion types 
‘ray resting ceri ere the vehicle aprasching ard ial neal continues teaugh 
thelnteection wthousoppng. Tiscan ruta ronda nr enon, Thee calison 
‘pes yal resulta re severe injures than aber ens pe 


‘total 204 reco were Mente under teu cantons The 64 elions were 
aperanced a 83 inguelocaon.Twocalstors were ala theinerectione of EClon 
Souler &Chamoune Avene an Navajo Rad XBouder ake Avenue. kot of ado 
fallsone rested a sete uy 


‘ehie Vehicle intersection Hotspot #Scnarios 


‘he courtemeasut sted below is high cot, and can Be ehalenging te implement systray 
However, ab existing signa rea the enol herself, a eppertury tes a consider 


Convert interstcton to roundabout om sgl ~ CF: 35-67% (Case ard 2} 


‘Wat-deagrad roundabouts have ben proven essen the seer ol ashes with an 
intersection footprint. This i Because te types of colli that occur at rundabouts re 
Aileen rom thse accatng a conventional tection; ame, broside and elt ts 
‘ccs arent present ina roundabout ts at pee ora broaddeclison to occur 
Sosed on toundabout eametry. The geometry of wel esigned oundabout forces ders to 
reduce speds a they proceed hough the inerseton. Thies reduce the sven ot 
ashes when they aa occur 


er the Cy ofan Diego Street Design Manual (March 017 Editon, when dectng what pe 
of conta a terseeon shoul have, follow Clans netsecton Canta Evaluation Tate 
(perations Poe Decne 13-02, When exgasion oration of ane pe a itetsection 
tei contrels considered th evasion ences a compaacn wth ther yes of afl 
Carrel an he nobus scenario on the bass of system pats, safety and abit bene fr 
‘Mimedes and Wey conte 


fdveston| Counarmessures 


Intersection Contre Awareness Comps —(ase 1 and2) 
Bevelog and dstibute rfoaton rele 0 calsion statis, ndudog how the fur vehi 


intersection hotspots relate as. percentage tale injury crashes at seale 
Itesectons; an sale beta or vehides approaching grazed ietsections. Sle 
Reavis fr veils approuching sgnaiedsterscions sould focus en signa ination 
‘Sane. recomended that hs mater nce information rtd othe propsed 
Backplate with etrerelctine borders information shoud bette wnadately 
‘olwag the estatation ofthe tal phase of bacpates wth etoreecve bodes fr 
rmaumam elect. Aart of eda shoud be cansderea afer ofeach as much a he 
opuaten as possible nus, but ot sted eset me, rato and pit. The Tk 
five San eg campaign shouldbe considered x2 model fora scceu awarenes crn 


ofrcementCountermessures 


eh Red ight Rung Enorceent (Cae and 2) 
‘get forcement of vehi runing eights at sgalaed intersections where two-way, 
lane diay nesets a two-way, 2ane ada Case L af 2). Enercernent woul be mest 
lective mediate folowing the instalion of thet phae of betplates wth 
terrace bodes 


Vehicle Intersection Footprint #2 


expt Ready Evirsment tunes): 
2 nursection Comat sgralaed 
1 Ge rdvay arses witha ane roadyay 
1 Primary Rens ADT»15,000| 
2 seeandny Roadway ADT>7,000, 


Behaviors Ascited with thi Hoipet Roady Environment rs 
‘+ Golson Type: route 
1 Veotion Case: "Canra Viton Though Movement 


Safety se Vedicesvlting esght contr while making a tough movement 


‘Snalaed intersections (See Ca 1.2 below haveeen founds experience abigher 
prevalence of ashes compared to othe types ntenaction earl. These nesectian types 
‘nay resting ceri ere the vile aprasching ard ial nealion continues teaugh 
thelnteection wot sopping, Tiscan reuiti a ronda ry eosan, Thee calizon 
‘pes ype esl re severe injures than aber otons pe 


‘total a 8 records ere identi under thete condi. Te BB cofelone were epeenced 
‘st4Bunique ations Mia Masa Geulevarderparance 1¢ ofthe SB otal isin 


Vebile trav aight 
ough ae ina ineaon 
hie aveling on a Bane 
inaretin wh ane 


‘Vehicle aveing aaah 

ough ae sieaineaton 

cayez_| wll waveingen oane 
2 ay} onday at the 

ineretion wth Gane 


oaoeoina Cousteau 


ith relative cave. Ts countermeasurehas been shoot enhance salty a gral 


‘ene o the wafesigalindeaons,enbancig complace and sey, 
‘voice Vehicle sersection Hotspot Ht Sha-Term Countermeasures 


Sigal Hurd Upvade—Soepates wi Ref oe eve Soars ae 
"Te CRF show represen he aniciated pereenape cop calilts Shar Be 
“Transportation Cabra (RYE) before anf ty of 30 triton ith backplate wih 
rerrelniemterialshowed bande ruber dane by A tent 


‘Sal ardnare Upgrade —Bueplats wih Rares Sacer CRF: 15% (Case) 
ackpats wih receive borders enhance vsbiyc ale signa neared 


lend fewer crashes. They canbe paral beri! or ag vets and ee 
reduting Wasdslds colons, Diets wil wartime un ared igh aera traction 
Secause they are unable se ae Sigal sufentys aduace to safely regtte the 
eterect being apposched. Thc ean reat abrotide calison (one othe nt 
‘dangerous callin type), The enced alt and conspicuity provided by backplate With 


Longer Tem Counermessue 


‘he courtemeasut sted below is high cot, and can Be ehalenging te implement systray 
However, ab existing signa rea the enol herself, a eppertury tes a consider 


Convert interstcton to roundabout om sgl ~ CF: 35-67% (Case ard 2} 
‘Wat-deagrad roundabouts have ben proven essen the seer ol ashes with an 
Intersection fotpint. Tiss because e peso clin tha xc at reundabouts are 
Aileen rom thse accatng a conventional tection; ame, broside and elt ts 
‘ccs arent present ina roundabout ts at pee ora broaddeclison to occur 
‘ase on oundabout geometry) The geomety ofa wel-sesied roundabout fores ders 
reduce speds a they proceed hough the inerseton. Thies reduce the sven ot 
ashes when they aa occur 


er the Cy ofan Diego Street Design Manual (March 017 Editon, when dectng what pe 
of conta a terseeon shoul have, follow Clans netsecton Canta Evaluation Tate 
(perations Poe Decne 13-02, When exgasion oration of ane pe a itetsection 
tei contrels considered th evasion ences a compaacn wth ther yes of afl 
Carrel an he nobus scenario on the bass of system pats, safety and abit bene fr 
‘Mimedes and Wey conte 


fdveston| Counarmessures 


Intersection Contre Awareness Comps —(ase 1 and2) 
Bevelog and dstibute rfoaton rele 0 calsion statis, ndudog how the fur vehi 


intersection hotspots relate as. percentage tale injury crashes at seale 
Itesectons; an sale beta or vehides approaching grazed ietsections. Sle 
Reavis fr veils approuching sgnaiedsterscions sould focus en signa ination 
‘Sane. recomended that hs mater nce formation rtd othe prope 
Backplate with etrerelctine borders information shoud bette wnadately 
‘olwag the estatation ofthe tal phase of bacpates wth etoreecve bodes fr 
rmaumam elect. Aart of eda shoud be cansderea afer ofeach as much athe 
opuaton as possible incu, but ot sted eset me, rato and pit. The Tk 
five San eg campaign shouldbe considered x2 model fora succes amarenes crn 


ofrcementCountermessures 


eh ed itt Rung Enoreent (Cae and 2) 
‘get eforcement of vehicles runing eights at igalaed intersections where two-way, 6 
lane odway eset a two-way, dane ada Case L af 2). Enercernent woul be mest 
lective mediate folowing the intaltion of thet shae of bette wth 
terrace bodes 


Vehicle Intersection Footprint #3 


‘Sceara essigton 
Fetst Rea Crooment lunes): 


2 ursection Cota sigraled| 
1 ne rday terse witha ane roadway 
1 Seconda Roan ADT>7,000| 


Behaviors Ascioted with his Hoipet Roady Environment rs 
‘+  Golision Type: Bonde 
| Velation Coe: "Cantol Viton Though Movement 


Safety sue Vehicles volving eg contr whi making thaush movement 


‘Snalaed intersections (Se Cae 1 bow) have bean found teyperance x higher prevalence 
leashes compare a ater types of seston cto. These terse yes ay result 
In asesnar here he vie approaching ea igral ndeaton continues tous the 
Interscton without topping. Than ret in abronddeiniy clisen. Thee calision 
‘pes yplealy esta mare severe injures than aber essins pes, 


‘Attala 5 rca ware identi under these conditions. Te BS colons were expeienced 
at SS unigue eaters One cation ws fatal a the intersection af Mavens Souler & Yat 
Drive Four eallaneesltedn a severe nary at the ersection of Carel Coury Rast & Dl 
Mar Teal Ran, Graven Balboa Avenue, peril venice 7" Stet, and Morena 
Boulvard & sherman Stet. 

taloeering countermssures 


“he countermeasure etd bow iw cst elective, and canbe implemented steric 
vith elie eae." countermeasirahat been shown to ance safety a aigrazed 
erections, especialy fete o brads cols. Ril improve the WSs) and 
‘aneputy ofthe ae gal indeatons, enhancing compance and sey, 


‘eric Vehice terscton spt #1 Shor: Term Coutereasies 


"The CR shown represents De snicipated percentage dopfclistors Shere 
cuntemenste simplemente, These values ae taken Wom te LIS. Nat: A Kentucky 
“ranspontaten Cab (KYC) before ander sty of 30 itrsectons with backplate wth 


‘Sal ornate Usgade —Bacpates wih Aetrvellectve Sacer CR: 15% 
alps wih revorelecive borders enhance vsbiy of Wale gna nseations and 
lure ead fewer cashes. They canbe partly enail or apg vets and soe 
‘educng broadside colons, Divers wilsomeimes run aed ight ata saled intersection 
Secuse they are unable to sce ae igalsufenty i advance to safely negate the 
eterec being approached. This can reat a bron caison (one theme. 
angers calision type). The enhanced vst an conspicuity provided by backplate with 
terete borders can adres advance perception ofthe upcoming gnalzed 


onger-Term Countermessice 
‘Thecourtermeasute sted below is high cot, and an Be ehalenging te implement sstericay 
Hower, at etn sip raach the endo hr use Me, an apport ree acoder 


Convert inteseton to reundabout om sal ~ CF: 35-67% 
Wel designed roundabouts hve been proven t lst the sever of cathe wahin an 
intersection footprint. This because the yes caliions that eccura roundabouts are 
Aileen rom thaseacatng a conventional ntersetons; ately, broadside ad el ts 
Carflets ate nt present na foundabut ue ts ot posible or abroasde clon to acer 
Sted on oundobout geometry The geometry ofa wel sesigned oundabout forces resto 
feducespedsathey pote ough econ Tse eth sve 


Pet a ofan io Sve eg Man th 217 aon hen ded what pe 


(perations Poe Drecne 13-02, When exgasin ation of ane pe of intrsetion 
traf contre considered th evaluation ante 8 compatach with athe yes otal 


certrl andthe nou scanaio on the bass of system mp, ae and moby bene fr 
‘Mimedes, and Wey conte 


fdustiona| Countermeasures 


Ineretion Contre Awareness Campaign 
Develop an dstibute nfoematonrelsted to olson tats, nding how the fur vehi 
intersection hotspots relate as. percentage to allel ir erashes at sales 
‘testes; an sae beta Io vehides approaching grazed ittsctions. Sle 
Reavis fr veils aprosching sgnaiedstersacons shoul focus ensign ination 
‘Sarees reccomended that hs mater nce formation rltd othe pronsed 
backpates with retrorelcie borders. information shoud be dtbuted inrediaely 
‘olongtheetatation ofthe tal phase of basses wth etoreecve bode fr 
maximum elect. Aart of rea shoud be cnsderea afer ofeach as much athe 
fopuaton as possible nung, but ot sted te, Sota me, rato and pit. The Tk 
five San beg campaign shouldbe considered ae 2 model fora succes amarenes crn 


Enforcmens Gourtermessures 


Vehicle ight Rung Enforcement 
{get eforcement of vehi runing eights at sgnalaedirersections where two-way, 
lane roadway iteruct a two-way, 4a ondway,Enforcerant would be most fective 
someday following the instalation of he al paseo bacglates with etorfetive 


Vehicle Intersection Footprint #4 
‘nace Design 


expt Ready Evirsment tunes): 
2 nursection Convo sigralaed| 
1 Oneay Sane andy intwsees witha one ay Sane roadway 
1 Primary Ready ADT £15,000, 
2 seeandny Roadway ADT>7,000, 


Behaviors Ascioted with hi Hoipet Roady Environment rs 
‘+ Gollson Type: roadie 
1 Vein Case "Conra Vitin Though Movement” 


fey tue Vehicles vito reg contra whit making a rough movement 


‘Snalaed intersections (See Case 1 bow) have ben found ieyperance x higher prevalence 
leashes compare a ater types ol seston cto. These terse yes may result 
Snaseanar here he vice approaching a eign ndeaton continues tough the 
‘tersectan without tapping. Thscan rest in abrosdsiesrzy elson. Thee alsin 
‘typestyle esltin mare severe injures than aber esis pes, 


‘Atta SS records ware identi under these conta. Te 55 calons were expelenced 


f22unque ato One caso asin esvee my atthe nection of ee 


nsnesting Countermeasures 


“he countermeasure etd bow i aw cst elective, andcan be inpemented sterically 
vith relative eas. Ths countermeasurahat been shown to anance safety at ignazed 
terecton, especialy veld to boodee coliscs, tl inrove the vy and 
‘canepaty ofthe wae signal ndeations, enhancing compas and sey, 


hicieVehice treo tsp #2 Sha: Term Coutermestues 
a a 
"The CR shown rarest he anced percentage Gop clin: Hey DE 
cuntemesute simplemente. These values ae taken Wom te LIM. Nat: A Kentucky 


“Transportation Cab (YC Before and afer study of 30 itrsctons with backlash 


‘Saal HardnateUsgrade—Bucolstes with RerorelctveSocders- CF: ASK (Cate 18.2) 
Bbekpates with revorelecive sorts enhance visit of Wale signa inseations an 
lure ead fewer cashes. They canbe partly benail or apg vets and soe 
‘sion mpsited dere. Sti have shown ths counternessur tobe partly lective at 
‘educing broadside cline, Divers wilsoreins runated ight ata sale nersecton 
ecause they are unable to See ae Sigal sufenty i aduace to safely negate the 
mtersecion berg sopasthad. This an est a roadie cain (one the most 
angers coliion type). The enhanced sbi ana consi provided by barat with 
‘errelective borders can adders’ aance perception ofthe upcoming sgnalaed 


Longer Term Countermensre 
{Theccurtermensute sted below is high cos and can be challenging te implement systema 


However, ab existing signa reach the enol her ust fe, a eppertuy tesa consider 


one intersection w roundabou (om sil ~ CF: 356-676 (Cas Land 2 
Siaeagne outsbout hve Beenpronen sen he sovery orate i ot 
ferent om tote czuing at conventional intersections tame, brscide niet en 
Confit arent presenin a oundabout (ets ot posible for arose olen to occ 
based on oundabou geometry) The geomet ofa weer oundabot frees vers 
reduce speeds as they proceed thvoghthe ntersecon Ths hes edu the eve ot 


er the Cy ofan Diego street Design Manu (March 2017 Editon, when decng what pe 
of conta a terseeton shoul have, fell Clans netsecton Canta Evaluation ate 
(perations Poy Decne 13-02, When exgasin oration of ane ype intersection 
ac conal considered, ths evaluation ensures a comparison with eet types of wae 
Carrel an hen bute scenario onthe bass of system pats, safety and mabity bene fr 
‘Mimeden and Wey coste 


‘duction Countermeasures 


Inerection Contes Awareness Compan — (ate 4 an2) 
Develop and ditibute rfomatonrelted to colton tats, nduding how the fur vehi 
intersection hotspots relate as. percentage to allel injury erashes at sales 
‘testes; a soe beta To veides approaching grazed ittsctions. Sle 
havi fr vile aprosching sgntiedetersecions shoul focus ensign inaton 
‘waenets. Ks econmended that hs mater ncde information ltd othe pronase 
Backplate with retrerelctine borders information shoud be dtbuted wnadately 
‘olonag thettalation ofthe tal phase of bacpates wth etorefectve bodes fr 
smoumum elect. Aart of rea shoul be cansdered noe ofeach as much othe 
fopuaon 3s posible nung, but ot sted te, soa es, rato and pit. The Tk 
five San beg campaign shouldbe considered x2 model fora screcul awarenes crash 


EnforcmensCountermessures 


eh ed ight Rung Enorerent (Cae and 2) 
{get evforcement of etic runing eights at salted erections where a one-way, 
lane roadaayntesets acne, Hane oasway. Enfrcermnt wold bemast effective 
srmedntay folowing the instalation othe tal pase of bacglats with eterfetive 


